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ABSTRACT

of the Ph.D. Thesis entitled 

“Research on Phosphorus Mobility in the Dolj County Soil”

The topic of the thesis is meant to give an answer to a current problem in the agrochemical field, regarding the phosphorus issue which holds an important part in agricultural research all over the world. My scientific approach led to findings which can fill a gap within the specialty literature.

To carry out my study, I first had to study the specialized bibliography, which is not as generous as in other fields, and I managed to get a general view upon the accumulated knowledge on the issue of phosphorus in the soil, and especially on its mobility. The physical and chemical factors that affect phosphorus mobility and accessibility in the soil were also studied.

Practicing a sustainable agriculture based on modern technologies focused on the soil potential recovery and climate conditions should consider a balance between the real capacity for vegetal mass production and the one for fructification, where phosphorus plays a crucial role.

The thesis is made up of three major chapters, plus the introduction, conclusions and bibliography.

The first chapter presents the level of knowledge regarding the phosphorus in soil and plants, in Romania and worldwide. As a result of a thorough study on the specialty literature, we are sure that this element is most important to life. I insisted on the forms phosphorus is found and on the way it is mobilized within the soil solution. Decisive factors and conditions, necessary to accumulating phosphorus in plants and to energy transfer, were listed. I focused on the plant critical phases regarding the phosphorus deficiency or excess.

In the second chapter, there were discussed the natural environment, the research methodology, the need and aim of research, and the direct and major influence of the climate, hydrology, vegetation and fauna on the evolution of soil subtypes, the manner we reached a clear individualization of these soil subtypes which gives them distinct features within the same class of soil, as well as some correlations between physical-chemical factors and the phosphorus mobility in the soil-plant system.

The study types were placed in 6 locations which are considered representative for the main classes of soils in Dolj County. Therefore, since 2004 we have aimed at:

- placing and achieving the field experimental device:

• witness type - protisol class: I chose the psamosol type, with the eutric, mollic, salic and gleic subtypes, from Bechet and Rast; 

• type I – luvisol class, preluvosol type, with argic and mollic subtypes, from Izvoare, Perişor and Caraula;

• type II – cernisol class: I chose the chernozem type, with typical, cambic, argic subtypes, from Gângiova, Caraula, Izvoare, Perişor and Rast.

In the current conditions regarding the property of agricultural land and the agro-technique applied by producers, we managed to find, in the areas of interest to our experiment, lands that have not been organically and chemically fertilized in the last 4 years, to have similar experiment conditions from this point of view. We also convinced the producers to grow three-year row varieties and hybrids which were used in rotation variants of research.

In the subchapter “Experiment Natural Frame”, I analyzed the climate, represented by tables and charts type Peguy, which contain data from the past 50 years, stressing on the climate period of experimentation. There were presented the minimum, maximum and average temperatures, the climate indices map and the amount of precipitation, setting the favorability of the studied years. We have also focused on the vegetation and fauna, geology and relief units, establishing the influence of these factors on forming the main types of soils in Dolj County.

In the research methodology, the analytical data obtained for each subtype of soil was interpreted mathematically, using the "Statistica" software and diagrams.

For a good knowledge of the experience conditions, in Chapter III – “Personal contributions”, I passed to the pedologic and agrochemical characterization of the main types of arable soils of Dolj County, namely: the typical and cambic chernozem (34%), preluvosol (17%) and psamosol (10%). Each locality which was part of the study had a 90% arable land.

The research which was carried out has shown that under specific parent rock, climate, rainfall, vegetation and fauna characteristic areas studied, it was possible to have a differential agro-pedologic evolution in the generic type of soil, leading to the development of subtypes of soil with distinct features that make each area be singular, on relatively narrow areas of about several thousand hectares.

Observing the methodological norms of the ICPA, there were carried out soil profiles that were characterized and photographed. Later there were taken samples from soil horizons with importance in the development of culture plants and have been conducted soil tests and agrochemical analyses for each horizon.

For each unit of soil, there was set the soil formula, the soil morphological characterization of the horizons, and the characterization of basic agro-chemical indicators. Number of soil unit for each locality and each type of soil was directly proportional to the spread of the main soil. Thus, most territorial units of soil (U.S.) were of chernozem type, with typical and cambic subtypes.

After conducting the mathematical correlations between the studied factors I found out that there are no interdependence relations among the following factors: hydrolytic acidity, hydrolytic acidity volume, apparent density, index of nitrogen, bases, nitrogen, potassium, grain analysis and phosphorus.

In addition to the table data presentation per each soil unit, there were developed linear correlations among the analyzed factors. The pH and humus content present statistically provided correlations as compared to the clay content for which the mobile phosphorus has a higher degree of independence (variance) as a result of soil texture that gives the possibility of unpredictable variations that make the mobile phosphorus from the soil subtypes of the variant V2 (chernozems) be more important quantitatively than that of the variant V1 (preluvosols), which at its turn is more important than that of the variant Vwitness (psamosols).

Following the tabulation of data, there has emerged:

In the case of the typical chernozem subtype there was a dependency between pH and P2O5 content. Thus, at a pH between 6.2-7.0, P2O5 content varies between 30.0-42.0 ppm in the Ap horizon. Once the decrease of depth, at the Am horizon, we have noticed, for pH values ranging from 6.2 to 7.2, a P2O5 content between 7.0-25.0 ppm. At the AB horizon, the pH values range from 6.3 to 7.5 with a P2O5 content between 3.0 and 14.0 ppm. This results in, once the decrease of depth for collecting the soil samples, an increase of pH, and a decrease of the P2O5 content. The variation of the humus values is similar to the variation of P2O5 values, both horizontally, within the horizons, and vertically, within the profile. The clay content ranges from 30 to 40% (<0.002 mm), and the P2O5 content varies between 30.0 and 43.0 ppm.

Unlike the cambic chernozem, the typical chernozem presents, in mathematical terms, exponential correlations, the pH values is between 7-8.2, at the Ap horizon, and the amount of P2O5 is between 35-55 ppm. At the Am horizon, maximum of P2O5 is 30 ppm, at a pH of 7.8-8.3. In the A/B horizon, the P2O5 is below 15 ppm, corresponding to a value of pH between 8-8.6 upH.

Humus content at the Ap horizon presents a lower variation, respectively 2-3.5%, P2O5 content is between 20-40 ppm. At the Am horizon, at a humus content between 1.75-3%, P2O5 is between 10-25 ppm. At the AB horizon, the humus is between 1-2% and the content of P2O5 between 1-11 ppm. All correlations are directly proportional.

At a clay content of 20-30%, the P2O5 values vary between 35-50 ppm, at the Ap horizon. At the Am horizon, the clay content is between 18-30%, corresponding to P2O5 amounts ranging from 10 to 30 ppm. AB horizon presents values of the clay content between 14-28% while P2O5 content does not exceed 10 ppm.

At the reddish preluvosol soil subtype, the relationship between pH and P2O5 is exponential, directly proportional. At the Ap horizon, the more the pH increases from 5.4 to 7.1, the more the amount of P2O5 increases from 35 to 60 ppm. Am horizon presents values of pH between 6 and 7.2 and P2O5 content is between 15 and 35 ppm. At the AB horizon, the pH is between 6.2 and 7, and P2O5 content is below 18 ppm.

At the Ap horizon, humus is between 1.8 and 2.8%, corresponding to a P2O5 content between 50-68 ppm. At the Ap horizon, at values of humus between 1-2%, we have an exponential regression, P2O5 content being between 28-35 ppm. At the AB horizon, humus is between 0,8-1,8% and P2O5 content is below 20 ppm.

Clay content at the Ap horizon is between 38-44 mm, corresponding to a P2O5 content between 55-75 ppm. Am horizon presents values of clay from 30 to 48%, corresponding to a P2O5 content between 25-40 ppm.

The psamosol subtype is characterized at the Ap horizon, by values of pH between 6 and 7.6, corresponding to an amount of P2O5 between 20-40 ppm. At the Am horizon, we have values between 6.6 and 8 upH, P2O5 content being between 10-20 ppm. AB horizon is characterized by a neutral to alkaline pH, 6.6-8.2, phosphorus content is less than 12 ppm.

Ap horizon presents values of humus between 1.2 and 1.8%, corresponding to a P2O5 amount of 30-40 ppm. Am horizon presents a humus content between 1-2,3%, corresponding to a content in P2O5 between 15-27 ppm. AB horizon has a very low humus content, reaching 1.2%, while phosphorus content is below 15 ppm.

Clay content in the first horizon is between 5-14 mm, P2O5 content is between 25 and 40 ppm. Am horizon has values of clay between 7-13 mm, the phosphorus content is between 15-20 ppm. In the last studied horizon, the clay content does not exceed 10 mm, and the phosphorus 15 ppm.

To quantify the actual mobility of phosphorus in the soil, land has been alternatively cultivated, within the three-year-study, with wheat, corn and sunflower.

The varieties and hybrids used in experimental variants are those recommended by I.C.P. Fundulea for the culture area of Dolj County: wheat (varieties Şimnic 30, Rapid, Lovrin 34, Flamura 85), corn (hybrids Olt, Fundulea 410, Fundulea 376), sunflower (Alex, Decor, Favorit).

Crops thus obtained gave the possibility of calculating the export of P2O5.

From the performed histograms and taking into account the obtained data, I noticed a higher mobility in the localities where plants were grown on chernozems, even if the experimental period was marked by strong adverse weather conditions in the years 2006 and 2007, when there was registered an uneven distribution of precipitation together with long periods of time with temperatures between 360C - 420C.

In order to achieve high levels of phosphorus mobility in the soil, this must have optimal levels of humus (6-8%), a weak acid to neutral pH and clay content over 40%  (<0.002 mm).

The obtained crops were directly affected by the hydrothermal regime of each year of culture. Thus, the 2005 crop was favorable, the crops obtained being normal for this agricultural area of the country, with ecologic agro-techniques; nevertheless, we noticed that hybrids and varieties used at the establishment of crops could not capitalize the productive genetic potential they have. In the next two years of the experiment, weather conditions were increasingly unfavorable, so that the 2006 crop was poor and the 2007 crop was considered strongly affected.

At the technological maturity of crops, there were conducted analyses on plants and seeds; consequently, we calculated the export of phosphorus representing the amount of P2O5 which is taken by the plant leaves from soil and leaves with the harvest and secondary products. We noticed that the export of P2O5 is directly proportional to the production obtained at the unit surface level and differentiated by species, the biggest export being at sunflower, followed by wheat and corn.

Analyzing, in summary, the results of our research, we find that the phosphorus mobility increases for the deep, evolved, rich in humus soils which have the highest content in phosphorus; however, for a good use of the plant, it is necessary a pH correction of the soil in order to maintain it within limits that influence its mobility, making it more accessible to plants. A higher level of the soil productive potential can be achieved only by promoting a sustainable agriculture which should protect the nutrient level of the soil, should take advantage of the irrigation system within an optimized system of watering and should maintain the natural fertility based on the organic fertilization.
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